INTRODUCTION {#S0001}
============

Primary humoral immunodeficiencies that are characterized by lack of antibodies production are the commonest form of primary immunodeficiencies and are divided into 2 groups of X-linked agammaglobulinemia (Bruton\'s disease) and common variable immunodeficiency (CVID). Pulmonary changes are present in 60% of patients with primary humoral immunodeficiency ([@CIT0001]--[@CIT0003]).

Abnormal findings detected through thoracic imaging include non-infectious airway diseases, infections, chronic pulmonary diseases, chronic inflammatory reactions (granulomatosis, interstitial pneumonia) and benign and malignant neoplasms.

Recurrent long-term infections are the main clinical manifestations of primary humoral immunodeficiencies and mostly involve airways ([@CIT0002], [@CIT0003]).

It is the most common diagnosis in adult patients with primary immunodeficiencies ([@CIT0003], [@CIT0004]).

It encompasses a group of genetic disorders and is characterized by the defective production of all types of major antibodies ([@CIT0003], [@CIT0005]).

Airway changes in CVID may occur anywhere in the large or small bronchi. These changes include bronchiectasis, peribronchial wall thickening, mucus accumulation and air trapping ([@CIT0003]).

Peribronchial wall thickening and bronchiectasis are the most common pulmonary changes observed in patients with primary humoral immunodeficiency ([@CIT0001], [@CIT0003], [@CIT0006], [@CIT0007]).

Involvement of small airways results in respiratory disorders and chronic obstructive pulmonary disease that are almost always irreversible ([@CIT0003], [@CIT0007], [@CIT0008], [@CIT0010]). On CT-scan, air trapping is demonstrated as areas of low attenuation and sometimes emphysema or bulla ([@CIT0003]).

Previous reports have shown a controversy about which abnormality has to be evaluated or looked for on HRCT in patients with CVID ([@CIT0011]--[@CIT0014]).

There is still uncertainty about the nature and frequency of CVID-related abnormalities manifesting on CT scan ([@CIT0011]).

This study aimed at evaluation of CT-scan findings in patients with CVID hospitalized in the Pediatric Ward of Masih Daneshvari Hospital during 2001-2011.

MATERIALS AND METHODS {#S0002}
=====================

This retrospective study evaluated 25 children aged 9 months to 20 yrs. who presented and admitted to the Pediatric Ward of Masih Daneshvari Hospital during the last 10 years and diagnosed with CVID (from 2001 to 2011).

Diagnosis of CVID in the understudy subjects was confirmed using clinical and paraclinical diagnostic methods.

Patients' lung CT-scans were evaluated and data interpreted by the radiology team of the hospital were entered into the questionnaire and statistically analyzed.

RESULTS {#S0003}
=======

There were 25 children including 15 girls (60%) and 10 boys (40%) with age range of 9 months to 20 years. The most common radiologic findings were detected on lung CT scan of patients aged 13-17 yrs. including lymphadenopathy (66.7%), bronchiectasis (50%), air trapping and peribronchial wall thickening (each 33.3%) ([Figure 1](#F0001){ref-type="fig"}, [2](#F0002){ref-type="fig"}).
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DISCUSSION {#S0004}
==========

All understudy patients were Caucasian with a mean age of 12.27 yrs.

The most common HRCT findings were lymphadenopathy (66.7%), bronchiectasis (50%), air trapping and peribronchial wall thickening (each 33.3%).

In a study performed on 65 Caucasian patients with CVID and a mean age of 48 yrs in Rikshospitalet Hospital (affiliated to Oslo University) in Norway, the most frequent HRCT findings were peribronchial wall thickening (68%), bronchiectasis (57%) and air trapping (54%). In the lung parenchyma, linear and/or irregular opacities (53%), nodules and micro-nodules (51%) were the most common findings ([@CIT0010]).

In another study by Gharagozlou et al. ([@CIT0014]) peribronchial wall thickening was a more common finding than bronchiectasis. The mentioned two studies in this respect were not in accord with our study finding.

In Bondioni et al. study conducted during 1993-2005 on 45 patients with congenital immunodeficiency (18 patients with agammaglobulinemia and 27 patients with CVID) with a mean age of 22.9 yrs, the most common HRCT findings were bronchiectasis and parenchymal consolidations (each with 64.2% prevalence)([@CIT0001]).

In a study by Costa-Carvalho et al., pulmonary HRCT-scans of 30 patients over the age of 6 yrs including 8 with XLA (X-linked agammaglobulinemia) and 22 with CVID were evaluated. Among 16 patients with chest CT-scan abnormalities, bronchiectasis (12/16) and air trapping (5/16) were the most common findings in patients with antibody deficiencies ([@CIT0015]).

Differences between our study results and those of others may be attributed to several factors such as ethnicity, age and sex of the understudy population (demographic characteristics), epidemiologic factors and subjective opinions of different radiologists when interpreting the graphs.

CONCLUSION {#S0005}
==========

CVID is a relatively common disease (1/10,000 to 1/30,000) and pulmonary changes (such as recurrent infections, airway involvement and chronic pulmonary changes) are seen in the majority of patients. However, many of these changes are preventable and treatable if diagnosed early and thus irreversible pulmonary complications can be prevented. Pulmonary HRCT is an accurate and effective means for diagnosis of pulmonary disorders. Therefore, use of this method for monitoring of patients with CVID and prompt diagnosis of pulmonary manifestations of disease (especially bronchiectasis which is among the commonest radiologic findings in CVID and is indicative of a poor prognosis) is strongly recommended.
